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Molecular Isotopic 
Paleontology: 
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understand climate and 
environmental change
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Alumni Spotlight: Dr. Arne Vainio
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%&'6-$A&"1->$7BA3,'$@$034'C$&5$03,$9)'D$/",)0$-0.1,'0-$0&$A3&9$@$3)E,$3)1$03,$*+,)-.",$&5$
0,)234'/$&"/)'42$23,94-0"D>$03,$')9,$8"',$=)4'4&$2&9,-$0&$94'1#$@$",2&/'4F,1$,)"+D$&'$03,$
1,0,"94')04&'$)'1$1"4E,$&5$034-$",9)"C)G+,$*,"-&'#;$
!"#$8"',$=)4'4&$4-$&"4/4')++D$5"&9$(34-3&+9>$?H>$03,$-&'$&5$)$5.++IG+&&1$0")1404&')+$JK4GA,$
9&03,"$)'1$)$L4''4-3$5)03,"#$M,$4-$)'$,'"&++,1$9,9G,"$&5$03,$?4++,$N)2-$O)'1$&5$JK4GA,$4'$
?4'',-&0)#$M4-$JK4GA,$')9,$4-$J/49))G4',-$)'1$3,$4-$&5$03,$P)/+,$(+)'#$M,$4-$)$L)94+D$
Q")2042,$Q3D-424)'$)0$03,$?4'IH&I8D)IR4'$M.9)'$:,"E42,-$(+4'42$&'$03,$L&'1$1.$N)2$JK4GA,$
%,-,"E)04&'$4'$(+&S.,0>$?4'',-&0)#$$
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1"4E,"$4'$=4"/4'4)>$?4'',-&0)#$M&A,E,">$03,$9&",$049,$3,$-*,'0$4'$03,$G)2C$&5$03,$)9G.+)'2,>$03,$9&",$3,$2)9,$0&$",)+4F,$
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!"#$=)4'4&$2&9*+,0,1$34-$L)94+D$Q")2042,$%,-41,'2D$Q"&/")9$)0$03,$:,)00+,$@'14)'$M,)+03$O&)"1$)'1$Q"&E41,'2,$M&-*40)+$4'$
:,)00+,>$R)-34'/0&'$4'$YZZ]#$M4-$3&-*40)+$)^+4)04&'-$4'2+.1,$:0#$?)"D6-$?,142)+$(,'0,">$:0#$N.C,6-$M&-*40)+$_$%,/4&')+$
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`&1)D$A,$2)'$-,,$03,$5".40-$&5$34-$,1.2)04&'$G,4'/$*+)D,1$&.0$
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=)4'4&$3)-$+).'23,1$)$9)K&"$,1.2)04&')+$4'404)04E,$14",20,1$)0$
H)04E,$89,"42)'$9,'$A3&$0D*42)++D$",-4-0$-,,4'/$)$1&20&"$0&$
0)C,$2)",$&5$03,4"$3,)+03#$W-4'/$349-,+5$)-$03,$*)04,'0>$34-$E41,&$
-,"4,-$1,9&'-0")0,-$0&$H)04E,$89,"42)'$9,'$3&A$0&$*",E,'0$
)'1$)11",--$3,)+03$4--.,-#$M4-$P99DI'&94')0,1$1&2.9,'0)"D$
&'$03,$-.GK,20>$!"#$%&'(%&)*()+,(-&$&*.&>$*"&1.2,1$GD$34-$A45,$
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34-$+45,<$03,$,'E4"&'9,'0#$@'$03,$4'0,",-0$&5$*"&0,204'/$03,$
,'E4"&'9,'0>$3,$3)-$2&'E,"0,1$)$E,342+,$0&$".'$&'$E,/,0)G+,$
&4+$)'1$3,$-*,'1-$049,$4'$,'E4"&'9,'0)+$2&'5,",'2,-$
1,9&'-0")04'/$34-$A&"C$A403$G4&5.,+-$)'1$)00,9*04'/$0&$
,'2&.")/,$&03,"->$)-$A,++#$
!"#$8"',$=)4'4&$",2,'0+D$",2,4E,1$03,$W$&5$?$?,142)+$:23&&+$
8+.9'4$:&24,0D6-$P)"+D$!4-04'/.4-3,1$()",,"$8A)"1#$@5$D&.$
A&.+1$+4C,$0&$C'&A$9&",$)G&.0$034-$",9)"C)G+,$W?!$)+.9'.-$
)'1$34-$4'-*4"4'/$A&"C>$D&.$2)'$X'1$)$-,"4,-$&5$34-$
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9)4'#309#
AB1*1#0+-#*/C*'"#*D:&*E#=,%/,
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A4'1&A-$&5$03,4"$",.'4&'$2&2C0)4+$*)"0D$)'1$,'K&D,1$
14'',"$)'1$1)'24'/$)0$03,$!.+.03$P'0,"0)4'9,'0$)'1$
(&'E,'04&'$(,'0,"#$$J03,"$,E,'0-$4'2+.1,1$)$A4',$)'1$
23,,-,$",2,*04&'$)0$h+,'-3,,'>$)$G4/$G)'1$2&'2,"0$)0$
03,$R,G,"$?.-42$M)++>$)$*4FF)$14'',"$)'1$1)'2,$-0)""4'/$
03,$R340,-41,A)++-$%&2C$iH$%&++$%,E.,$O)'1$)'1$)$
G".'23$)0$03,$!.+.03$R&9)'6-$(+.G#
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Summer Undergraduate Research Program (SURP)
!"#$%&'$'#()*+,#-+$./$
0"#,12+*3$)-4$
51.6"#,12+*3$78,,#*$
%-4#*9*)48)+#$:#2#)*6"$
;*.9*),$<7%:;=$>#9)-$1-$
?@@A$B1+"$)$9#-#*.82$
4.-)+1.-$/*.,$%&'$
)C8,-82$D1,$7B#-2.-$
)-4$"12$B1/#E$78#F$71-6#$
+"#-E$)>.8+$AGG$2+84#-+2$
")H#$()*+161()+#4$1-$+"#$
(*.9*),E$*#6#1H1-9$
2+1(#-42$)2$B#CC$)2$
,.-#3$/.*$28((C1#2E$
6"#,16)C2$)-4$#I81(,#-+$
/*.,$+"#$7B#-2.-$J),1C3$
J.8-4)+1.-E$/)68C+3$
*#2#)*6"$9*)-+2E$)-4$
.+"#*$8-1H#*21+3$)-4$
4#()*+,#-+)C$*#2.8*6#2F
!"#$)--8)C$(*.9*),$*8-2$/.*$+#-$B##K2E$B1+"$2+84#-+2$6.-486+1-9$
*#2#)*6"$8-4#*$+"#$28(#*H121.-$./$/)68C+3$)4H12.*2$/*.,$+"#$0"#,12+*3$)-4$
51.6"#,12+*3$'#()*+,#-+$)2$B#CC$)2$.+"#*$%&'$(*.9*),2$<#F9F$
51.6"#,12+*3$)-4$&.C#68C)*$51.C.93E$51.C.93E$;")*,)63=F$L-$)441+1.-$+.$
B.*K1-9$.-$+"#1*$*#2#)*6"$(*.M#6+2E$2+84#-+2$)++#-4$)-$.*1#-+)+1.-$)-4$
2)/#+3N+*)1-1-9$(*.9*),E$(*#()*#$)-4$412(C)3$*#2#)*6"$(.2+#*2$)+$+"#$7%:;$
;.2+#*$J)1*E$)-4$B*1+#$)$/1-)C$*#(.*+$28,,)*1O1-9$+"#1*$*#2#)*6"$*#28C+2F$
!"*.89".8+$+"#$+#-NB##K$(*.9*),$+"#3$)C2.$,##+$1-/.*,)CC3$/.*$(16-162E$
!""#
Madelyn Baker
Christopher Barrett
Claudia Bizzari
Clarissa Booth
Jenny Brockman
Lacey Buckingham
Emily Chambers
Mike Dahlby
Semen Dudkin
Jon Fields
Jeffrey Grosland
Fan Jiang
Matthew Just
Jeremy Klobuchar
Kelley Kovich
Shui Li
Emily Madole
Elizabeth Maganzini
Benjamin Marsh
Jacqueline Michel
Ryan Morse
Elise Mostad
Eric Peterson
Charles Smith
Nick Struntz
Kelsi Swanson
Christian Toonstra
Leah Wehmas
Anthony Wiseman
Nick Zehm
!""$
Derrick Anderson
Madelyn Baker
Blake Chapman
Jacob Gauer
Jonathan 
Germscheid
Jane Gilbertson
Andrew Houghton
Pauline Jackson
Fan Jiang
Sarah Kempka
Jeremy Klobuchar
Nicholas Korte
Shui Li
Yuan Li
Megan Macdonald
Artur Mailyan
James Muriithi
Jesse Murphy
Zachary Nelson
Benjamin Page
Olga Pavlova
Giacomo Reina
Shaili Sharma
Nicholas Struntz
Kelsi Swanson
Nicholas Taurinskas
Anthony Wiseman
!""%
Brandy Aman
Evan Anderson
Jerron Boser
Jerica Burchard
Luke Busta
Ryan Crist
Matthew Falk
Emily Frey
Chase Gomez
Melanie Halverson
Thomas Haroldson
Nicole Heinks
Pauline Jackson
Fan Jiang
Sarah Kempka
Grant Mathison
Amber Nelson
Zachary Nelson
Andrea Newgren
Benjamin Page
Jennifer Pernat
Maxim Prykin
Danielle Schminkey
Scott Simpkins
Jared Van Hooser
Devon Veit
Jeffrey Weilage
Krista Wendroth
Kelsey Zielke
!"&"
Evan Anderson
Jeremy Anderson
Rebecca Anderson
Christopher Banek
Luke Busta
Matthew Falk
Aderinsola Gilbert
Trent Hanson
Dmitry Kuznetsov
XueHong Liu
Benjamin Mattila
Andrew McCabe
Benjamin Neisen
Amber Nelson
Grady Nelson
Zach Padellford
Megan Ranger
Gregory Reynolds
Matthew Rodstein
Ryan Sisk
Daniel Thurston
Rochelle Warner
William Weyandt
Michael Williams
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Graduating Seniors: 2006 - 2009
Andrea Clemmings, BS BMB
Joseph Conway, BS BMB
Michael Dashner, BA Chem
Robert Duerst, BS BMB
Brett Erickson, BS Chem/BS BMB
Katy Frederickson, BA Chem/BS BMB
Jacob Gauer, BS BMB * Magna Cum Laude
Jonathan Germscheid, BA Chem/BS BMB
Jonathan Harvey, BA Chem/BS BMB
Dylan Huss, BS Chem/BS BMB *
Bushra Jawaid, BA Chem/BS BMB * Cum Laude
Samantha Jaworski, BA Chem/BS BMB
Beau Johnson, BS BMB
Nicholas Korte, BA Chem/BS BMB
Kelley Kovich, BA Chem/BS BMB
Shui Li, BS BMB *
Matthew Luedtke, BS Chem
Jacob Marold, BS BMB * Magna Cum Laude
Diana Michell, BS BMB
Kimberly Mieloszyk, BS Chem
Jesse Murphy, BS BMB
Yusuf Muse, BA Chem
Alison Neal, BS Chem/BS BMB *
Jonathan Preston, BS BMB
Justin Richards, BS Chem/BS BMB
Brittney Slavik, BS BMB
Daniel Snyder, BS BMB
Nicholas Struntz, BS Chem/BS BMB
Kelsi Swanson, BS BMB *  Cum Laude
Andrew Trom, BA Chem/BS BMB
Brett Wilson, BS Chem
David Wilson, BS BMB
Anthony Wiseman, BS Chem/BS BMB * 
     Cum Laude
* With Distinction 
(Departmental Honors)
Michael Dressen, BS BMB 
Jeff Grosland, BS BMB *
Kimberly Gross, BS BMB
Cynthia Hardel, BS Chem/BS BMB *
Nicholas Haukom, BS BMB
Barkot Heramo, BS BMB
Jon Hornung, BS Chem * Cum Laude
Peter Jurgensen, BS Chem
Olumide Kayode, BA Chem
Adam Ketola, BS Chem
Peter Klopp, BS Chem/BS BMB
Jacob Lockwood, BS BMB
Emily Madole, BS BMB * Summa Cum Laude
Benjamin Marsh, BS BMB
Ryan Morse, BS BMB * Summa Cum Laude
Elise Mostad, BS Chem/BS BMB *
Joanne Muriithi, BS BMB
Michael Nelson, BA Chem Summa Cum Laude
Shainell Oachs, BS BMB
Jason O’Brien, BA Chem/BS BMB
Chidinma Odoemenem, BS BMB
Michael Poe, BS Chem
Jonathan Preston, BS BMB
Adam Quinn, BA Chem/BS BMB * Cum Laude
Theresa Radtke, BS BMB
David Schmit, BS Chem
Jason Schmidt, BA Chem
Joseph Schneider, BS BMB *
Andrew Schwab, BS Chem/BS BMB
Amanda Sequira, BS Chem
Charles Smith, BS Chem *
Inthirai Somasuntharam, BS Chem/BS BMB *
Paul Stenseth, BA Chem/BS BMB
Ladislaus Strzok, BS Chem
Jordan Thompson, BS BMB * Cum Laude
Jared Thorsness, BS Chem/BS BMB
Whitney Wehrkamp, BS BMB
2008/2009
Nilushi Abeysinghe, BS Chem
Madelyn Baker, BA Chem/BS BMB* 
  Summa Cum Laude
Christopher Bicknese, BS BMB
Erika Bladholm, BS BMB
Ashley Blom, BS Chem/BS BMB
Aaron Boothe, BS Chem
Jenny Brockman, BS Chem
Blake Chapman, BS Chem/BS BMB *
Heather Chopp, BS BMB
Justin Christenson, BS Chem/BS BMB
Andrea Clemmings, BS BMB
Allison Coffman, BS BMB
Ryan Connell, BA Chem/BS BMB
Scott Connelly, BA Chem/BS BMB
2006/2007
Nathan Aalderks, BS Chem/BS BMB
Lindsey Bade, BS BMB *
Gregg Baldeshwiler, BS Chem
Katherine Bergquist, BS BMB
Jonathan Beson, BS BMB
Alexander Brandt, BS BMB
Laura Brigl, BS Chem
Joel Brittain, BS BMB* Magna Cum Laude
Nathan Bruender, BS BMB* Cum Laude
Neil Brummond, BS BMB* Cum Laude
Lacey Buckingham, BS Chem
Jeffrey Carlson, BS Chem
Kristin Connors, BS BMB
Jason Dorweiler, BS Chem
Stacy Ebner, BS BMB
Marie Foss, BS Chem/ BS BMB*
    Summa Cum Laude
Sara Frederickson, BS BMB 
Ryan Hadt, BS Chem *   
Serah Iheasirim, BS BMB
Kassandra Kaas, BS BMB
Daniel Kamben, BS BMB
Christine Kelly, BS Chem
Matthew Modjewski, BS Chem
Amanda Moe, BS BMB
Morgaine Morris, BS BMB
Daniel O’Brien, BS Chem * Summa Cum Laude
Allison Peterson, BA Chem Cum Laude
Eric Peterson, BS Chem
Nicole Reardon, BS BMB * Magna Cum Laude
Kidane Shulbe, BA Chem
Joseph Simmer, BS BMB
Stephen Sundeen, BS Chem
Heather Taterka, BS Chem *
Kathleen Thompson, BS BMB 
     Magna Cum Laude
Abigail Thyen, BS BMB *
Joseph Vang, BS Chem
Ashley Woodford, BS Chem/BS BMB
2007/2008
Katherine Augustin, BS BMB * 
    Summa Cum Laude
Adam Bazama, BS BMB
Amanda Beaudet, BS Chem * 
    Summa Cum Laude
Jarryd Berkness, BS Chem
Clarissa Booth, BS BMB *
Emily Chambers, BS BMB * Cum Laude
Michael Dahlby, BS Chem
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Nancy Aguh, BS BMB
Brandy Aman, BA Chem/BS BMB * Summa Cum Laude
Derrick Anderson, BS Chem/BS BMB
Jordan Bronson, BA Chem
Cole Carlblom, BA Chem/BS BMB
Nikolas Czernieki, BS Chem/BS BMB
James Didier, BA Chem Magna Cum Laude
Mike Fealey, BS Chem/ BS BMB* Cum Laude
Sara Ford, BS Chem/BS BMB *
Emily Frey,  BA Chem/BS BMB *
Wil Goetsch BS Chem/BS BMB *
Chase Gomez, BS BMB *
Bonnie Grittner, BS Chem
Melanie Halverson, BS Chem/BS BMB *
Scott Halvorson, BA Chem
Tom Haroldson, BS BMB * Magna Cum Laude
Nicole Heinks, BA Chem/BS BMB * Cum Laude
Mohamed Jalloh, BS Chem/ BS BMB
Teresa Joyal, BA Chem/BS BMB
Sarah Kempka, BS BMB * Cum Laude
Peter Klinkenberg, BS BMB
Yuan Li, BS BMB
Jacob Marn, BS Chem
Grant Mathison, BS Chem/BS BMB * Summa Cum Laude
Selamawit Menghesha, BS Chem
Katie Miller, BS Chem, BS BMB * Summa Cum Laude
Andrea Newgren, BS BMB
Alex Paffrath, BS BMB  Cum Laude
Ericka Panek, BA Chem/BS BMB
Jennifer Pernat, BS Chem*
Andrew Peterson, BS BMB
Eric Pownell, BS BMB
Scarlett Rusch, BS Chem/BS BMB
Jefferey Sbonik, BS BMB
Danielle Schminkey, BS BMB * Magna Cum Laude
Alanna Schwanke, BS Chem
Katelynn Spurgin, BS Chem
Matthew Stauber, BA Chem
Sarah Timm, BS BMB
Devon Veit, BA Chem/BS BMB *
Allise Wuorio, BA Chem *
Mai Yang Xiong, BA Chem
Kelsey Zielke, BS BMB * Summa Cum Laude
* With Distinction 
(Departmental Honors)
Graduating Seniors: 2009/2010
transitions !"#$%&'()*+,-*.%/0"#$%&'()*1#2+('$#,'*3#4&5#''#(6*72(%,8*9:;;*<&&=#
!""#$"%& & & '()*+,-./0.*1(2&'3.2)
!"#$%&$'(')*++,$)-''(.) /($0,#%$&1)23)*#$42('56.7%2(8)9$2'(':1&$7':)!",;$%&#1<="'#;'72:2>1)="?@?)=#2>#';
A#'(B)*(B.+,1)) ) =.#+.,)/($0,#%$&18)-,+$7$(':)!",;$%&#1)'(+)-2:,7.:'#)="'#;'72:2>1)="?@?)=#2>#';
C$7&2#)D1$;'") ) ) E;F:21;,(&8)-,#7B
G1'()H'+&) ) ) I&'(32#+)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
G'%"'+)J'#$;20) ) !2#(,::)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
G'0$B#$%"(')C'::'B'&$) ) 6,K'%)*L-)!2::,>,)I&'&$2(8)!",;$%&#1)="?@?)=#2>#';
M$7"2:'%)C$+2#) ) ) /($0,#%$&1)23)-$((,%2&')@.:.&"8)I7"22:)23)-,+$7$(,
!""%$"4
N'%2()@2#O,$:,#) ) E;F:21;,(&8)PJ6)6,7"(2:2>$,%8)I&?)='.:8)-M
N';,%)@4'(+4$) ) ) -7-'%&,#%)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';)
D2F':')N'#.>.;$::$) ) Q(+$'(')/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
J,,#&"$)9'(+'#')N'1'%.(+,#') =.#+.,)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
R,$(.:5D'S$+,()J'4"B,(20) !2#(,::)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
J1:,)M,:%2() ) ) /($0,#%$&1)23)-$((,%2&'8)I7"22:)23)@,(&$%&#1
G2;'()I.SS2&$() ) !2#(,::)/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
J'&",#$(,)IO'(%2() ) Q(%&#.7&2#8)/($0,#%$&1)23)-$((,%2&')@.:.&"
I#,,+"'#)6.;;':'F'::$)) /)23)-)6O$()!$&$,%8)!2::,>,)23)="'#;'71)-,+$7$(':)!",;$%&#1)="?@?)=#2>#';)
!""4$5"
H.>",%)*7B2;)) ) =.#%.,)E;F:21;,(&8)-$((,'F2:$%) ) !
N,33#,1)!'#:%2()) ) E;F:21;,(&8)G27",)P'S2#'&2#$,%8)-'+$%2(8)TQ
Q0'()D,#'%B$() ) ) /($0,#%$&1)23)/&'"8)!",;$%&#1)="?@?)=#2>#';
U:,B%'(+#')J($'4$,0') ) E;F:21;,(&8)J$,08)/B#'$(,
J#$%&23,#)J(.&%2() ) /($0,#%$&1)23)-$((,%2&')@.:.&")9$27",;$%&#18)-2:,7.:'#)9$2:2>1)'(+)9$2F"1%$7%
) ) ) ) -'%&,#%)=#2>#';V)T'&,#)6#,'&;,(&)=:'(&8)-22#",'+8)-M
H,'&",#)M,.) ) ) N2"(%)H2FB$(%8)-,+$7':)I7"22:
D#,>2#1)G2"+,) ) /($0,#%$&1)23)-$((,%2&')I7"22:)23)-,+$7$(,
I#$($0'%)6,BB';) ) Q(+$'(')/($0,#%$&18)!",;$%&#1)="?@?)=#2>#';
I2#,()6#1>>,%&'+) ) E;F:21;,(&8)E72:'S
-$(>1.)W$'2) ) ) E;F:21;,(&8)*;,#$7'()-,+$7':)I1%&,;%8)I&?)='.:8)-M
!"#$%&'()&*+&,-".&#/&** 0'1/#)%12.*34*5"3)1(&*6&1'#%/1""#7*89#:1%2).*;9<=<*;)3,)&:
Master of Science in Chemistry 
Program Graduates: 2007 - 2010
6",)-'%&,#)23)I7$,(7,)$()!",;$%&#1)+,>#,,)F#2>#';)'&)/-@)F#20$+,%)'(),K7,::,(&)2FF2#&.($&1)&2)'7X.$#,)'(+)+,0,:2F)
&,7"($7':),KF,#&$%,)'(+)F#2S:,;5%2:0$(>)%B$::%),KF,7&,+)23)&2+'1Y%)7",;$7':)'(+)S$27",;$7':)F#23,%%$2(':?)!2.#%,O2#B)
$%)+,%$>(,+)&2)F#20$+,)')Z#;)3.(+';,(&':)S'%$%)32#)%&.+,(&%)>2$(>)$(&2)')0'#$,&1)23)7",;$7':)%F,7$':&$,%)$()S2&")
F#23,%%$2(':)'(+)'7'+,;$7)%,&&$(>%?)A2::2O$(>)$%)'):$%&)23)%&.+,(&%)O"2)"'0,)72;F:,&,+)&",$#);'%&,#Y%)+,>#,,)20,#)&",)
:'%&)&"#,,)1,'#%[
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Student Awards
!"#$%&$'()*+,-'(&.$/)0+&$'!12&,)3%2+4%'5&3'
61)/#*+1'781#,,#$1#
9::;<:=>'!"#$%&'()#$*'+,"-./01,2"'!#""2//*'(%#)'+"230*'
+,#.2'40)25*'(622.,#'4"22$,#32$*'(.,62&'72$"0%*'8-9,06#.'
:$-/;2"*'<2#/,2"'=#/2";#*':#"#,'=-))*'>26.2&'?-26;2
9::=<:?>'@2A299#'!2"5-$.*':#"#,'!&2*'B6-5#A2/,'+"#$2*'
C-9,2662'D2"3E.0$*'F062$2'DE"2&*'($%"2G'<0E3,/0$*'
!2$H#)-$'FE$32".*'4"230"&'@2&$06%.*'>"-./&':2#I2"*'@&#$'
:-.;*'72/2"':/26/5*'>26.-':G#$.0$*'F#"2%'J#$'<00.2"*'>"-./#'
K2$%"0/,
9::?<:@>'BI#$'($%2".0$*'+#-/6-$'!#"$#A&*'F2""0$'!0.2"*'F#"2%'
+#"12$/2"*'=2..#,'<066-$3.G0"/,*'>26.2#'L$32A"2/.2$*':#"#,'
>2)1;#*'>2662&'>0I-9,*'=2"2.#'M2.9,*':/21,#$-'M-11.*'()A2"'
826.0$*'>#-/6&$'7260G.;-*'N#$-2662':9,)-$;2&*'F#90A':/2I2$.
9::@<A:>'>26.2&'B"-9;.0$*'8-9062'<2-$;.*'>26.2&'>"#952;*'?#9,'
ME$%./"0)*'(.,62&'C2"/2$.*'F#)-2'80.A-.9,*':#"#,'72%2".2$*'
BI-#$'@#I2*'@#$%-'=-)2")#$
612+#B#*#$0'+$'C3D)$+1'E2#*+%03-'F6E!G'6")3/
9::;<:=>'C-$H-'>-)
9::=<:?>'4"#$/'C#/,-.0$
9::?<:@>'>"-./#'K2$%"0/,
9::@<A:>'BI#$'($%2".0$*':#)#$/,#':1#2/,
H-4#3E.I#'!12&,)3'6")3/
9::;<:=>'N#$-26'OP!"-2$
9::=<:?>'8-9;':/"E$/5
9::?<:@>'N2""-9;'($%2".0$
9::@<A:Q'4"230"&'@2&$06%.
J#0#3%&$'K#*&3+),'!12&,)3%2+4
9::;<:=>'+&$/,-#'<#"%26'
9::=<:?>'N&6#$'<E..'
9::?<:@>'!6#;2'+,#1)#$
9::@<A:>'K,-/$2&'<-$2.
L)M#'!.4#3+&3'!#10+&$'&5'6E!'C.0%0)$/+$D'!#$+&3
9::;<:=>'82-6'!"E))0$%*'8-9062'@2#"%0$
9::=<:?>'B)-6&'+,#)A2".*'L$/,-"#-':0)#.E$/,#"#)
9::?<:@>'C#%26&$'!#;2"*'F#90A'4#E2"
9::@<A:>'C-9,#26'D2#62&*':#"#'D0"%
N2#'6*#3+1)$'O$%0+0.0#'&5'E2#*+%0%'C.0%0)$/+$D'
!#$+&3
9::;<:=>'8#/,#$'!"E2$%2"
9::=<:?>'+6#"-..#'!00/,
9::?<:@>'F#90A'C#"06%
9::@<A:Q'>#/-2'C-662"
(PQP'K&&3#'61)/#*+1')$/'L#)/#3%2+4'6")3/
9::;<:=>'C#"-2'D0..
9::=<:?>'()#$%#'!2#E%2/
9::?<:@Q'($/,0$&'K-.2)#$
9::@<A:>'>#/-2'C-662"
ERE'(3#%2*)$'6")3/'5&3'781#,,#$1#'+$'S#$#3),'E2#*+%03-
9::;<:=>'F2..-9#'F0$2.*'=-)0/,&'>"#$562"*'F2$$#'+#"6.0$*'="#I-.'F0,$.0$
9::=<:?>'!"-%32/'<-$2.*'K,-/$2&'<-$2.*'F0,$'+0$26&*'!"&#$':1"-$3,2//-
9::?<:@>'M#E"2$':9,E6A2"3*'F#90A':/#$62&*'BI#$'($%2".0$*'>26.2&'
:/E1-9#
9::@<A:>'F0.21,'?A#"#9;-*'N#$#'@0#9,*':,22G-$'7#$#$00;006$*'C066&'
40"%2"
T$/#3D3)/.)0#'6$),-0+1),'E2#*+%03-'6")3/
9::;<:=>''()#$%#'!2#E%2/
9::=<:?>'>#/-2'C-662"
9::?<:@>'!"#$%&'()#$
9::@<A:>'ME;2'!E./#
U)*#%'H'K)D.+3#'!12&,)3%2+4
9::;<:=>':,E-'M-*'F#90A'C#"06%*'+,#"62.':)-/,
9::=<:?>':#"#,'>2)1;#*'4"#$/'C#/,-.0$
9::?<:@>'ME;2'!E./#*'C-9,#26'D2#62&*'=,0)#.'<#"06%.0$
9::@<A:>'BI#$'($%2".0$*'()&'@2%R26%*'SE2<0$3'M-E*'+,E,#$'?0$3
R&I#30'Q)-#3'K#*&3+),'!12&,)3%2+4
9::;<:=>'F#"2%'=,0".$2..*'(6-.0$'82#6
9::=<:?>':#"#,'>2)1;#
9::?<:@>'N2I0$'J2-/
9::@<A:>'!2$'82-.2$
V&3*')$/'U&)$'S+,,'!12&,)3%2+4
9::=<:?W'9::?<:@W'9::@<A:>''F0,$'>$2A26
E2#*+%03-')$/'Q+&12#*+%03-'C.0%0)$/+$D'T$/#3D3)/.)0#'
N#)12+$D'6%%+%0)$0
9::;<:=>'C#%26&$'!#;2"*'8#/,#$'!"E2$%2"*'!6#;2'+,#1)#$*'C-9,#26'
+6#E..2$*'F#90A'4#E2"*'@&#$'<#%/*'F0$#/,#$'<0"$E$3*'8-9062'@2#"%0$*'
F#9TE26-$2':#9;2//*'M#E"#':/"#$U0"%*'!"-#$'J2//2
9::=<:?>'B)-6&'+,#)A2".*':,#$$0$'4#66#3,2"*'F#90A'4#E2"*'F0$#/,#$'
<0"$E$3*'!2$'C#".,*'+,#"62.':)-/,*'M#E"#':/"#$U0"%
9::?<:@>'8-;06#.'+52"$-29;-*'C-9,#26'D2#62&*'F#90A'4#E2"
9::@<A:>'N2""-9;'($%2".0$*'+,"-.'!#$2;*'8-;06#.'+52"$-29;-*'C-9,#26'
D2#62&*'4"#$/'C#/,-.0$*'C26#$-2'<#6I2".0$
L)33-'EP'N2&*4%&$'O$&3D)$+1'E2#*+%03-'6")3/
9::;<:=>'@&#$'<#%/
9::=<:?>'>#/,"&$'(E3E./-$
9::?<:@>'8-9,06#.':/"E$/5
9::@<A:>'4"#$/'C#/,-.0$
E)%*+3'O,#$/)'6")3/'5&3'C.0%0)$/+$D'T$/#3D3)/.)0#'
R#%#)312
9::;<:=>'8#/,#$'!"E2$%2"*'82-6'!"E))0$%*'8-9062'@2#"%0$
9::=<:?>''()#$%#'!2#E%2/*'B)-6&'C#%062*'B6-.2'C0./#%*'+,#"62.':)-/,
9::?<:@>''C#%26&$'!#;2"*'!6#;2'+,#1)#$*'F#90A'4#E2"
9::@<A:>'C26#$-2'<#6I2".0$*'=,0)#.'<#"06%.0$*'4"#$/'
C#/,-.0$ 15
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!"#$%&'"(&$)*+,(,%-
.//01/23!"#$%&'(!)*%'+!,-'.!)/#00*#$+!1*02*$!)/3'$%'/+!1'#.!)/344-$%+!5*/#'!6-&&+!7*/*!6/'%'/#89&-$+!:(*$!;*%0+!<*$#'.!=>)/#'$+!1#8-.'!
:'*/%-$+!;'*02'/!?*0'/9*+!@A#B*#.!?2('$
.//21/43!C*02/($!@3B3&0#$+!@4*$%*!)'*3%'0+!D.*/#&&*!)--02+!E4#.(!D2*4A'/&+!5#82*'.!</'&&'$+!,'F/'(!G/-&.*$%+!D($02#*!;*/%'.+!
,-$*02*$!;-/$3$B+!E4#.(!5*%-.'+!E.#&'!5-&0*%+!:(*$!5-/&'+!@%*4!H3#$$+!,-&'I2!782$'#%'/+!D2*/.'&!74#02+!J$02#/*#!7-4*&3$02*/*4+!
,-/%*$!?2-4I&-$
.//41/53!5*%'.($!)*9'/+!).*9'!D2*I4*$+!,*8-A!G*3'/+!<(.*$!;3&&+!723#!"#+!,*8-A!5*/-.%+!@.#&-$!1'*.+!@$02-$(!K#&'4*$
.//516/3*)/*$%(!@4*$+!5#82*'.!6'*.'(+!7*/*!6-/%+!E4#.(!6/'(+!K#.!G-'0&82+!D2*&'!G-4'L+!5'.*$#'!;*.M'/&-$+!?2-4*&!;*/-.%&-$+!1#8-.'!
;'#$9&+!7*/*2!C'4I9*+!G/*$0!5*02#&-$+!C*0#'!5#..'/+!,'$$#N'/!O'/$*0+!<*$#'..'!7824#$9'(+!<'M-$!P'#0+!C'.&'(!Q#'.9'
7,8(*9:*9,&8%$(*;"',%<$)*=")),>-8<#
.//01/23!D2/#&0#*$*!@%%'#R5**$3+!E.#L*A'02!D*I*$+!:*&2*%!C*/#4-M+!P'$9*0*!,*B*$4-2*$!:'%%(+!:*M#9/#&2$*!P*..*9*0#
.//21/43!,*4'&!<L*$%L#+!)/#*$!6#$&0/-4+!:(*$!;*%0+!C''/02#!,*(*&3$%'/*+!:-4*$!73AA-0#$+!7/#$#M*&!?'99*4
.//41/53*,'F!D*/.&-$+!,*&-$!<-/S'#.'/+!JM*$!G'/*&9#$+!G/'B!:-2%'+!7/#$#M*&!?'99*4
.//516/3!5#82*'.!<*2.A(+!1#82-.*&!;*39-4+!)'$T*4#$!5*/&2+!,-&'I2!782$'#%'/+!"*%#&.*3&!70/L-9+!D-$B!Q2*$B+!H#*$2-$B!Q23
!%:*?$&8$(*$(@*A)$<("*B$)),C*DE8),)$%-8<#
.//21/43!5#82*'.!6'*.'(+!C*0#'!5#..'/!
.//516/3!?/'$0!;*$&-$
F;!*9$&8"%<("*A:*9,G*DE8,)$%-8<#*H,%*98"'<-&%I*$(@*B<,E8"'<-&%I
.//516/3!:'A'88*!@$%'/&-$+!@$%/'S!58D*A'+!:-82'..'!K*/$'/
J,("*K8,'#-,(*L,,@'$(*DE8,)$%-8<#
.//516/3!7*/*2!6*/.'(
!"#$%&'"(&$)*MC&-&$(@<(N*D"%O<E"*P>$%@
.//01/23!E4#.(!;#.B'4*$+!@&2.'(!K--%N-/%!
.//21/43*E4#.(!5*%-.'
.//41/53*:-A'/0!<3'/&0
.//516/3!G/*$0!5*02#&-$+!:(*$!7#&9+!5#82*'.!K--%&
;<(("-,&$*98%,'$&,N%$#8I*P>$%@*Q%"E"<O"@*<(*K><(*9<&<"-R
.//01/23*@$02-$(!K#&'4*$
7,8(*+,)'"(*P>$%@
.//516/3!,*8-A!70/*$B'
F;!*D<@"%-*98"'<-&%I*L%$@C$&"*=")),>-8<#
.//516/3*;'*02'/!1'3+!D*/.*!70'#$A/#$B+!@.'9&*$%/*!Q*B3.(*'M*
;,-"-*S$--"%*L%$@C$&"*=")),>-8<#
.//01/23!,*4'&!<L*$%L#+!)/#*$!6#$&0/-4+!C''/02#!,*(*&3$%'/*+!Q'#$3.!C*L29'$-M+!C(.'!1'.&-$+!:-4*$!73AA-0#$
.//21/43!;3B2'&!@89-4+!,*&-$!<-/S'#.'/+!JM*$!G'/*&9#$
.//41/53*;3B2'&!@89-4+!G/'BB!)*.%'&2S#.'/+!;'*02'/!1'3
.//516/3!).*9'!D2*I4*$+!,*8-A!G*3'/+!7*4*$02*!C.'#$+!5*002'S!"3'%09'+!<2*$3&29*!K#89/*4*&#$B2'!
D9DA*MC&-&$(@<(N*L%$@C$&"*K"$E8<(N*P--<-&$(&
.//01/23*E.#L*A'02!D*I*$+!@4*$%*!74#02
.//21/43*)/#*$!6#$&0/-4+!:(*$!;*%0
.//41/53!,'F!D*/.&-$+!)/#00*$(!C/3B'/+!C/#&0-N'/!C$30&-$
.//516/3*1#89!;*39-4+!;'*02'/!1'3+!@.'9&*$%/*!Q*B3.(*'M*
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?-+")-#6()#=*"-)#B-%-*)2,#*"#",-#
@+$<-)%$"9#(6#=-%"-)+#O5%")*0$*:#*+.#
",-#\)4*+$2#*+.#!%("('$2#
a-(2,-&$%")9#?-+"-)#*"#?5)"$+#
@+$<-)%$"9#(6#P-2,+(0(49:#/(",#
0(2*"-.#$+#L-)",:#O5%")*0$*7##J-#*0%(#
2(+"$+5-.#,$%#2(00*/()*"$(+#1$",#
",-#G*)$+-#\)4*+$2#R$(4-(2,-&$%"9#4)(5'#*"#",-#B(9*0#
I-",-)0*+.%#!+%"$"5"-#6()#N-*#B-%-*)2,#XI!\[Y#*+.#,$%#
2(00*/()*"$<-#1()A#1$",#V$+.%*9#L(1-)%#$+#G*0*1$:#S*%"#O6)$2*:#
1,-)-#&(+",09#%*&'0-%#*)-#/-$+4#2(00-2"-.#6)(&#V*A-#G*0*1$#
$+#().-)#"(#$+<-%"$4*"-#",-#-2(0(49#*+.#/$(4-(2,-&$%")9#(6#",-#
*b5*"$2#&$2)(/$*0#4)(5'#?)-+*)2,*-("*7
!+#CDDc#H)7#=-)+-d%#4)(5'#')-%-+"-.#",-$)#)-%-*)2,#*"#
$+"-)+*"$(+*0#2(+6-)-+2-%#$+#P()b5*9:#S+40*+.W#R*)2-0(+*:#
N'*$+W#*+.#Te0+:#a-)&*+97#H)7#=-)+-#*0%(#2,*$)-.#()#2(K2,*$)-.#
%-%%$(+%#$+#Te0+#XO54#CDDcY:#H*<(%:#N1$"Q-)0*+.#X>5+-#CDDZY:#
*+.#a5*.*0*F*)*:#G-;$2(#X>5+-#CDDZY7
>'3#(%*G5.&"3'"**""-+.-.#",-#P,$).#!+"-)+*"$(+*0#?(+6-)-+2-#
(+#J9'-)<*0-+"#!(.$+-#$+#>509#CD^D#$+#R().-*5;:#8)*+2-:#1,-)-#
,-#%*"#(+#",-#()4*+$Q$+4#2(&&$""--#*+.#*''-*)-.#*%#A-9+("-#
%'-*A-)7#O0%(:#$+#\2"(/-)#CD^D#H)7#[,.*+A$+#<$%$"-.#",-#P(&%A#
G-.$2*0#@+$<-)%$"9#$+#B5%%$*#*+.#')-%-+"-.#6(5)#0-2"5)-%7
N-<-)*0#2,-&$%")9#4)*.5*"-#%"5.-+"%#*0%(#'*)"$2$'*"-.#$+#
$+"-)+*"$(+*0#*2"$<$"$-%7#;%'##&"9*H%=I$%*")*<-0-.#"(#G*0*1$#$+#
>*+5*)9#CDDZ#"(#*%%$%"#$+#2(00-2"$+4#%-.$&-+"#6)(&#V*A-#G*0*1$#
6()#*#%"5.9#0((A$+4#*"#",-#<*)$*/0-#6*"-#(6#"-))-%")$*0#<%7#*b5*"$2#
()4*+$2#&*""-)7#+&%)&*1#$'"A%'"I#)-2-$<-.#65+.$+4#$+#G*)2,#
CDDZ#"(#<$%$"#",-#8(5)$-)KP)*+%6()&#G*%%#N'-2")(&-")9#8*2$0$"9#
*"#",-#=((.%#J(0-#\2-*+(4)*',$2#!+%"$"5"$(+#"(#*+*09Q-#0*A-#
*+.#%")-*&#()4*+$2#&*""-)#%*&'0-%7#@9&"*J&.##%'-+"#*#
%5&&-)#*"#P(,(A5#@+$<-)%$"9#$+#N-+.*$:#>*'*+:#1,-)-#,-#
1()A-.#1$",#H)7#f(%,$95A$#T*1*Q(-#*"#",-#!+%"$"5"-#(6#
G*"-)$*0%#B-%-*)2,7#P,$%#6*2$0$"9#,*%#",-#0*)4-%"#%5'-)2(&'5"-)#
$+#>*'*+7
O%#*01*9%:#",-#.-'*)"&-+"#2(+"$+5-%#$"%#*2"$<-#2(00*/()*"$(+#
1$",#%"5.-+"%#*+.#%2$-+"$%"%#6)(&#5+$<-)%$"$-%#$+#(",-)#
2(5+")$-%7#B-2-+"#<$%$"()%#"(#",-#.-'*)"&-+"#$+205.-#%5&&-)#
5+.-)4)*.5*"-#)-%-*)2,#%"5.-+"%#1$8$"*C=.3'":#C8'#%9*
H=K"$#4(L#*+.#7&M'8*B%93'"#XB5%%$*Y:#*+.#<'&-(8(*@$'"&#
X!"*09Y:#<$%$"$+4#')(6-%%()%#C%F*G5$".("I*D'=**+.#C%F*?'&"I/7'"*
+5$"#X?,$+*Y:#C%F*@(.'("*;$)(4)=.(L#X>*'*+Y#*+.#C%F#7$358&"*
N=4=A(L#XB5%%$*Y:#*+.#<$%$"$+4#)-%-*)2,#*%%(2$*"-#C%F*H4$"'&*
7&M'8(L&#XB5%%$*Y7#P,-)-#*)-#"1(#$+"-)+*"$(+*0#'(%".(2"()*0#
)-%-*)2,#*%%(2$*"-%#(+#%"*g:#C%F*B&L)(*1()"#4$L#X@A)*$+-Y#*+.#
C%F*O3'%&*N(45'8=%&#X>*'*+Y#*+.#*#%2$-+"$%":#7(5&88&.*O)&8#
X!+.$*Y7
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